
T echnical Lesson 33 'A 


BUILDING THE BATTERY-OPERATED SCRBEN-GRID RECEIVER 

In theory of operating there is little difference between the battery oper¬ 
ated receiver and the receiver operated from alternating current lines. The 
chief difference lies in the manner of obtaining the necessary potentials to 
supply the filaments, grids and plates of the tubes. Since a battery oper¬ 
ated receiver is designed to obtain its current supply from batteries, and 
all batteries supply direct current, many of the problems encountered in 
alternating current operation of receivers are done away with. Inasmuch as 
there is no "hum” to deal with in battery sets they do not require special 
heater type tubes and elaborate filter systems which are essential to the 
most satisfactory operation of a-c receivers. 

Our battery-operated receiver is tuned in exactly the same manner as the a-c 
set and also the detector demodulates the incoming signal wave to provide an 
audio-frequency current which Is amplified through the audio stages in the 
usual way, which has been explained in former lessons. 

From our previous explanations it should be clear how the signal wave sent 
out by a broadcasting station is intercepted by a receiving antenna, and how 
the energy induced in the antenna wires is conducted through the primary of 
the first radio-frequency transformer to the earth and, also, how the signal 
as it passes through the primary sets up a varying magnetic field which in¬ 
duces a current having characteristics similar to the radio wave into the 
secondary of this transformer. When the secondary is tuned carefully with a 
variable condenser to resonate this circuit to the same frequency as that of 
the desired signal then the highest value of signal current will flow. The 
signal current thus obtained is used to operate the first vacuum tube by 
varying the voltage on its grid which in turn controls the flow of electrons 
between filament and plate. In other words, since these electrons are the 
plate current we have a direct current flowing in the plate circuit that 
varies in exact accordance with the grid voltage variations. 

In our receiver, however, there Is a potentiometer located ahead of the r-f 
transformer to act as a volume control. The amount of signal voltage applied 
to the 1st r-f circuit depends upon the position of the movable contact arm 
on the resistance wire of the .potentiometer. 

From experience we know how quickly an r-f tube will break into oscillation 
when a comparatively strong signal is applied to the grid due to the capacity 
coupling between the plate and grid elements. This .condition whereby energy 
is transferred back and forth between plate and grid circuits is popularly 
known as "feed-back” and is undesirable in circuits of this type. The screen- 
grid tube is designed especially to overcome this difficulty. A fourth element 
known as a screen grid or space charge grid is placed between the control grid 
and plate of this tube. When the screen grid is supplied with the proper 
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positive potential with respect to the plate and control grid it will reduce 
the capacity betweengrid and plate to a negligible amount and thus prevent 
this undesirable feed-back. The use of the screen grid permits a strong 
signal voltage to be applied to the grid and naturally a greatly amplified 
signal can be taken from the plate without creating a feed-back condition. 
Furthermore, due to the action of the screen grid a high potential can be 
applied to the plate of the tube which also results in greater amplification. 
When the plate current varies within greatest limits it delivers a large signal 
energy to the primary of the next r-f transformer, ana this stronger energy 
will in turn be amplified considerably more as it passes through each succeed¬ 
ing r-f stage until it reaches the grid of the detector tube. The detector 
tube is adjusted to function on the audio-frequency component of the received 
signal. 

After the incoming signal energy is strengthened through two successive stages 
of r-f amplification it still retains its original wave form, but after acting 
on the detector grid this energy is demodulated by the detector action and 
produces an audio-frequency current in the output of the detector. Therefore, 
after the signal passes through the detector we have no further use for the 
radio-frequency component of this signal. Consequently, we make every effort 
to keep the r-f out of the a-f circuits by choking it back with an r-f choke 
coil and furnishing a path for it to flow through with a by-pass condenser 
connected between the plate and the low potential side of the circuit. Hence, 
only the audio-frequency component as represented by the modulation, or vary¬ 
ing amplitudes of the r-f oscillations, is allowed to pass to the audio system. 

Reviewing the explanations concerning an audio-frequency amplifier it should 
be clear that the principles governing the action of an a-f amplifier are quite 
similar to those of an r-f amplifier, the difference being mainly that the 
radio-frequency amplifier is concerned with the r-f component of the signal, 
whereas the audio-amplifier handles only the a-f component. Because of the 
wide difference between the two frequencies, that is, between radio and audio 
frequencies, we must use transformers of special design to handle these 
frequencies. Therefore, we use air-core transformers in the r-f stages and 
iron-core transformers in the audio-amplifier stages. The process of ampli¬ 
fying the audio output of the detector is repeated in each succeeding a-f 
stage until the signal is sufficiently strong to operate the loudspeaker. 

PUSH-PULL AMPLIFIER. Our receiver is designed to operate either a magnetic or 
dynamic type speaker with ample volume and good tone quality by employing two 
power tubes in the last stage of the audio amplifier. The tubes are arranged 
in what is termed a push-pull system of amplification, the name being derived 
from the principle upon which the tubes work together. When tubes are con¬ 
nected in this manner the grid potential of the one tube is positive with 
respect to the filament when the grid potential of the other tube is negative 
with respect to its filament. Thus, each tube works on opposite ends of the 
same wave, as it were, one pulling and the other pushing,and since there is 
a complete reversal of polarity during each cycle the tubes reverse their 
action, and in this way both tubes are always adding their effective changes 
in the energy delivered to the speaker circuit. Notice that the secondary 
winding is tapped in the center and a connection is carried from this point 
t0 the —45 volt terminal of the "C" battery to supply the requisite negative 
bias to the grids. Since each grid is attached to opposite ends of the 
secondary winding the alternating voltage generated m each half is applied 
to the respective tubes. 
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A schematic diagram of the arrangement of the parts in the push-pull ampli 
fier employed in our battery-operated receiver is illustrated in Figure 1. 
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Figure 1 Figure 2 

RESISTANCE COUPL ED AMPLIFIER. To obtain good tone quality from the loud- 
speSker^we make use of resistance coupling instead of transformer coupling 
between the detector and first audio amplifier. It should be kept in mind 
that the voltage amplification per stage is not so great with resistance 
coupling as with transformer coupling because a resistance coupled amplifier 
depends 2 entirely upon the amplification taking place within the tube, whereas, 
with transformer coupling, there is the additional voltage amplification 
taking place in the transformer. 

Figure 2 shows the essential pieces of apparatus required for resistance coup¬ 
ling which consists of a plate resistor, a grid resistor, and a coupling con 
denser. As explained in a former lesson an audio-frequency voltage is gener¬ 
ated across the plate resistor by the varying plate current passing through it 
and it is this varying voltage that is impressed first on the coupling con 
denser and thence on the grid of the first audio amplifier. The coupling 
condenser isolates the d-c plate current of the detector fromgrid c^cuit 
nf the audio tube. The grid resistor is required to provide a path for the 
electrons collected by the grid to return back to the filament, the electrons 
representing the flow of grid direct current. The "C" battery of the first 
audio amplifier maintains a bias of — 9 volts on the grid. 
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rr aqqpq dp RECEIVERS. Radio receivers can be divided into three classes ac 
tilrf- the sole! o? e.m.f. from which they derive their power, as follows: 

(l) Battery-operated receivers which derive their power 

entirely from batteries, . . 

(p.') Direct-curre nt electrical receivers which take their 
power directly from d-c power lines, and 
(Z) Alternating-curr ent receivers which obtain their supply 
from alternating-current power lines. 

{“ETSssas* jsfs’os 

Efn a ffivss” “ *• "" a - 

BATTERIES AND TUBES REQUIRED. 

The following tubes, or their equivalent are required for battery operation. 


Two UX-222 
Two UX-112-A 
Two UX-171-A 


Screen-grid r-f amplifiers.) 

Detector and 1st a-f amplifier.) 
'Power amplifiers in push-pull stage.) 


The following batteries are required. 

Four 45 volt n B ?T Batteries. 

Two 22i volt small sized «C" Batteries. ' 

One I volt Storage Battery, called the "A Battery. 

One 4j volt "C w Battery. 

CONSTRUCTIONAL DETAILS. 

™ M'S restVof i.’ssr 

whln r mountId? iTlT £*& 
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■j. -}-Vio moa s given in tiie drowing, m&king 

board for each part according the proper location. Now place the 

only a light mark with ,the^awing illustrates, making sure that each part 
parts on the board just *%the drawing ill pointed instrument such as an 

is turned in the Proper directJ®* the screws will enter the wood in 

awl, or a wire nail, mark th boa^d of all parts and make a small hole 

mounting each part and then clear th b screws to take hold easily. If 

?L e s C tar S tinrhore a is°Sade U Lo a Iar;e t0 the screw will not hold securely when the 
parts are bunted, so be careful when doing this work. 

■W _ . . 1. . __J-J 


par t/O arc luuu^wvv., — 

.m -;ii «■;•?!• ■>[.? rs 

"front" of the board. Lay tne Doaru u , , nparbv for ready reference, and 

facing you and your dimensional dra i S P the transformers. The two 

commence at the left end of th e boara should face ln the direction toward 

output terminals of the output inout terminals, marked P and B, of 

the front edge of the board, and t e direction toward the back edge of the 

the input transformer should face in d ® dng car eful to place them so that 

board. Next proceed to £he 00 ® in the direction toward the left end 

their filament terminals, marked FF, ohoke coils, r-f transformers 

S tL board. NO. -ant th, by-pM,- not -ant th, r-t 

S™f«Lr.S,Ka“S »«=>*» oo.pl.fl, .1-0 o-oo- 

for possible errors in wiring. 

_ -i-i _— ~ 1 nf-n^ n onrrt'.n'i 


IOr pOSSluxc --- 

The "LOCAL-DISTANT" switch should be |ssembled^on the and^OFF-ON" 11 

ing the five spring-type terminals. Fir lnto the large center hole so 

plate from the switch and ^n insert th ^ front of the panel, and then re- 
that the shaft and toggle Protrude ._ h „ Q that the "OFF" position is at 

place the "OFF-ON" plate *£n tae "n^e S la? ef be ing careful not to turn the 

the bottom. Again remove the "OFF-ON name P^te^ The name plat0 

switch in doing so, and put p ° n h ^ au =e the proper names "LOCAL and DISTANT" are 
must not remain on the ^?° a y S ® w itch must be assembled on the large panel 

engraved on the panel. The ba t yswlt "LOCAL-DISTANT" switch on the 

in much the same mannerJ a ® nosition should be located at the top and 

Sfioif-Sis S Z f - 


Da'C'cery s»ivwij --— 

The volume control should next thf^p^pose after @ firsrreSovingHthe 0 ^ 013 from 
sition by the nut provided for thip P which must be loosened. When the 
the shaft. The knob is bold by a set screw wni ^ over ^ end of the 

volume control is in place . a small screw driver tighten the set screw 

shaft as far as it wil1 S 0 ’ ^tach the large panel to the front edge of 

firmly. With these parts “ ou ?£® d means of two wood screws inserted 

the board, as illustrated in the drawlthe spring terminal posts 
through small holes. The small panel strip crryng^ ^ lgft of the i arge 

and "LOCAL-DISTANT" switch N ext locate the position for mounting 

panel and held by means °L bv inserting its shaft through the central hole in 
the 3-gang tuning condenser by inserting s ^ be toward the top. Slip 

the panel. The three ^® xa | dn s ad ^ a nd tighten the dial set screw so that the 
the dial over the end of the shaft an^ g this is done move the 3-gang 

ToSfen^r Sthe/forward^or Sckwarl and to either side if necessary, until 
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Figure 









































the dial just clears the panel. Be sure the clearance space is equal all 
around the dial so that the dial when rotated will not touch or scrape the 
panel. Insert two wood screws through the two holes In the bottom of the con 
denser frame and secure the condenser to the board. Be sure that the Plates 
of the gang condenser are fully meshed (closed) while working with it, other¬ 
wise the plates might become bent or damaged. With the condenser plates fully 
meshed and the frame securely fastened to the board, loosen the dial set screw 
and rotate the dial on the condenser shaft until the 100 mark on the dial co¬ 
incides with the line engraved on the panel above the dial, and when this 
position is found again tighten the set screw.. 

The condenser block should now be mounted as indicated on the drawing at the 
right of the board and toward the back edge. The condenser Block is 
intended for use in conjunction with the a-c receiver ana is not essential to 
a battery-operated receiver. However, since it is available we will utilize 
it for two very good purposes, namely, as a terminal strip to which we can 
bring all of our power circuit leads and there join them to the battery^cable 
leads and, also, the condensers in this block are made to serve as by-passes 
across each battery thus keeping all r-f currents out of the battery circuits 
which of course is desirable. Figure 6 is a picture drawing of the arrange- 
ment of’parts with the circuits all completely wired. 

The accompanying wiring chart has been prepared to aid the student in properly 
wiring his receiver. In the column headed "CIRCUIT” are the names of the 

«.p nm^tions of the receiver wiring to which the information In the other 

coSfap^y For°examplef C The word -filament- in the "CIRCUIT" column in- 
dicates that the data given in each of the columns reading to the right and 
across the page pertains to the wiring of the filaments from the tubes to the 
filament supply. P This column shows that there are 18 wires, numbered from Wl 
to W18, inclusive, needed for the filaments. The column headed "WIRE NUMBER 
designates by number each of the individual wires in the circuits of the set. 

^-SnSSsrsLKJ s 

S^raHivef frt^ n^ 

number and name of part to which the other end of this wire is to be attached. 
This method of plainly designating each part and numbering all the terminals 
and identifying each wire makes the instructions very easy to follow. 

The Following Are Practical Examples o f How to Use the Char^ . Referring to 
the wiring chart under "Filament” circuit it will be noticed that the fiist 
wire listld is numbered Wl. We find in the next column that Wl is a piece of 
”bus wire?” whichis the name given to a length of solid tinned wire found In 
the kit of parts. In the next column we find that one end of wire Wl should 
be connected to terminal marked #7 on. the drawing, which is one of the termi¬ 
nals on the condenser block. Referring to the next column we see that the 
other end of this wire is connected to a terminal marked #8 on the drawing, 
which is another terminal on the condenser block. About 1/4 inch from each 
end of the bus wire make a short hook by bending the wire alright angles to 
the length so that the short bent-over ends can be inserted into the holes 
in the solder lugs, after which these connections should be soldered. 
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wiringdiagram. This’will aid you in keeping track of your work. 

Every connection in the circuit should be carefully ^ 1 ^^y n 5 0 ^. n ° 1 ^f nCe 
should you ever attempt to solder a wire to a « 3 ^ w f 0 r binding posts are not 
solder to a lug provided for that purp . cuoulv of lugs will be found 

leads marked + C, —B, and a n iriP p this terminal is common to these 

same terminal on the condenser bank. Since th:\ s *® r ^rT c : _ B and — A. Each 

at some later time when servicing the set to renew batteries. 

n « i mit tn their oroner lengths should be cleaned and tinned 

All wires after being cut to their proper leng ^ the wires are 

at both ends so that the solde case where more than one wire is to be 

SOlde ^t^ ?o e the°s^ terminal,"the wires should be twisted together before 

tinning and then the group ^ould he tinned^and soldered^at^thejame^ me^ 

so e thly m wm'eas?ly°reach abound or between parts and around bends as shown 
in the drawing. 

, , . 4 « hnmniptplv finished you can make a neat and workman- 

Kassils.*as- u rs5a. 

EfSLI 

This applies especially to wires which carry r-f currents. 

, a wi q w 5 >n W21 should be twisted first and then inserted 

The wires numbered W19, *20* and W21 ^ouxa then soldered< 

the eyelet as just suggested. 
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Figure 7 

ssrJAVfrss sss s^-srsLis-iS.” 

s ss* .rsTts&rs: ««“*»? 

grid type, have their filaments oonne ed^i^^ ^ the other tubes. This metho 
leads are connected in parallel with 171-A type tubes both requir 

f ik^ sS P SyXr r f ffli: ^er^lac^the type tubes retire 
only 3 to 3*3 volts* 

Since we will use a 6 volt f^f^l^across theXtter^a^Jus^explained. 
the two 3 volt tubes in series directly across insert a resistor in 

£»?• al ^°tr r thefare r ?!rsrc n^ect S ed W L m parallel to reduce the 6 

-e 5 volts required. ^ ^ 

Let us repeat that an e.m.f. 0 i S 5 r L ot 1 too i much P for e the°two°222 tubes provided 
171-A tubes, but that 1 6 volts i Observe that the positive side of the 

HI ^rcircuit°“ e =a?rieS It til' battery side of the filament resistor. 

It should be noted that there is a slight second 1 and b third are 

first r-f transformer and the second and third. ^ d s lnteroh angeably, but 

alike in every respect and therefore they “ay tQ both primary and 

the first transformer, which has on ® shown in the diagram, that is. 

secondary, can be used in only °“®J;°°f 10 2he latter is easily identified by 
it is used as the first r-f transfor e • thg long ou ter tube. The secon- 

the comparatively short tube tube and the primary coil on the 

ir!side°tube^ ^ ° f t ”“ f ° n “ r 

are shown in Figure 4. 

Howh_t^_Pre£ar£_the_Twci_Shielded_R^_Scr£en^Grid_JM : res_. 

Figure 8 illustrates how to prep | r ® h g h ®ontro^grid^oFthe 222 tubes to the 
shielded leads are used to connect the control^; w±pe t0 t he proper lug on t 

respective circuits by solde ^ n ? h °^ n ^ ca p is soldered to the other end oi 

ShliS: SfSp C SiS”up“...P« w Pit the ..t.l tep Oh the tohe. 


Lesson 33-A - sheet 11 









Notice how the braided wire, or shield, is pushed back on the rubber insu¬ 
lation for about 1/4 inch at each end and solder flowed around the braided 
wire near the end to prevent the shield from slipping back and making pos 
sible contact with the copper wire which it encases. 
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Figure 8 

When the wiring is completed a continuity test should be made before the 
batteries are connected or the tubes inserted in their respective sockets to 
make 6 sure no error has been made that might result in damage to any of the 
narts or tubes. Figure 9 illustrates how a "C" battery and a pair head- 
phones^reconnected in series to make this test. One tip of the phone cord 
is connected to one terminal of the-battery and a piece of wire to the other 
terminal of the battery thus providing two test leads as shown in the ske 
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_J^:=>-TEST POINTS 

Figure 9 Fi S ure 10 

ThP nrocedure for this test is as follows: Place the phones over your ears 
and touch the end of one test lead to either one of the filament terminals on 
the first socket and the end of the other test lead to the plate terminal on 
the same socket. When contact is made a slight click will be heard because 
the by-pass condenser will be charged and discharged. However, if this con 
nection is made and broken repeatedly by tapping the terminals with the test 
leads the click should become steadily weaker and finally seem to disappear 
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altogether. It the click strongt^Ttge 

iffSort^IrcSfbetween the plate i^pectefat'cf ^M 

Should then be checked f ” h wo “« “gity f a t wire touching the wrong 
terminals where there is ^P^akiK Sis test the battery switch should 
fe r turned°on S and flfbatted“e^s Separated so that the bare ends 
wfes do not touch one another. 

When the continuity test has bee ^ ^“f^^uctionrthfbatteries should be 
wiring is correct in accordance wlt ^ n lns „^f if se rt the tubes in their re¬ 
connected as illustrated in g ^® Qe ^he gg g tubes in sockets 1 and 2, e 

flfflubefiflockefs find d/and the 171-A tubs*, in sockets 5^. 

Xbe clSs on the Connected respectively to 

two sections of the 5 gang tubes. 

the metal caps on the tops the actory results are 

i iq located near a broadcasting stati is not the case or 

usually 6 obtained with an indoor an £®“ n ^ s tanf from a station an outdoor 

S iHSShsis 

belt wire;^ing ground connections to radio sets. 

purpose of making gr Draot ical operation when the 

s: x.r f s e a g3=f u jf sssz •- 

-sm ss s.*&?' r* sy?& 

tussh. ” 9 Ssr lw of th “ r,p 

the volume contr y. as been properly 

ofscrew driver-adjust -=£ 

tuned-in °n the receiver ^ large slotted hexagon a ls obtained 

condenser m succe b:5 - L r. . direction until the greauwsu tuning dial 

:o!»e of"SI S j Eiv» signal set In general 

■&s sss «—• 

















WIRING CHART FOR BATTERY RECEIVER 


CIRCUIT 

WIRE 

number 

WIRE 

COLOR 

FROM 

terminal 

Filament 

W1 

Bus-Wire 

#7 Condenser Bank 

tt 

W2 

Black 

#Q Condenser Bank 

tt 

W3 

TT 

#2 "OFF-ON T1 Switch 

it 

W4 

TT 

#1 Gang-Condenser 

Tf 

W5 

TT 

Gnd. Panel Strip 

TT 

W 6 

Tt 

4-F 1st R-F Socket 

If 

W7 

Tt 

-f F 2nd R-F Socket 

If 

W 8 

ft 

#1 Filament Resistor 

f! 

W9 

Tt 

_ f 1st R-F Socket 

ft 

W10 

TT 

— F Detector Socket 

ft 

Wll 

TT 

_F 1st A-F Socket 

ft 

W12 

ft 

—F A-F Socket No.5 

TT 

W13 

TT 

#2 Filament Resistor 

It 

W14 

Tf 

#2 Filament Resistor 

Tf 

W15 

ft 

4 . F 1st A-F Socket 

T! 

W16 

Tt 

4-F A-F Socket No. 5 

Tf 

W17 

Yellow 

#1 Condenser Bank 

ft 

W18 

Black 

#7 Condenser Bank 

Shield 

W19 

TT 

#5 Gang-Condenser 

tt 

W 20 

Tt 

3rd R-F Shield 

TT 

W 21 

Tt 

2nd R-F Shield 

Screen- 

-Grid W22 

Red 

G 2nd R-F Socket 

TT 

W23 

TT 

G 1st R-F Socket 

TT 

W24 

Tt 

#4 Condenser Bank 


TO 

TERMINAL 

#8 Condenser Bank 
«OFF-ON T1 Switch 

#1 Gang-Condenser 
Gnd. Panel Strip 
—F 1st R-F Socket 

— F 2nd R-F Socket 
#1 Filament Resistor 
#1 Condenser Bank 

— F Detector Socket 

— F 1st A-F Socket 

_ f A-F Socket No.5 
_ F A-F Socket No .6 
4 . F Detector Socket 
-|- F 1st A-F Socket 
4 .F a-F Socket No.5 
+ F A-F Socket No .6 
4~A Battery 
— A Battery 
3rd R-F Shield 
2nd R-F Shield 
1st R-F Shield 
G 1st R-F Socket 
#4 Condenser Bank 
4 . 45 B Battery 
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WIRING CHART FOR BATTERY RECBIVBR (Continued) 


CIRCUIT 

WIRE 

NUMBER 

WIRE 

COLOR 

FROM 

TERMINAL 

TO 

TERMINAL 

Screen-Grid 

W25 

Black 

#3 Volume Control 

#1 Local-Distant Switch 

?! 

W26 

n 

#1 Volume Control 

Gnd. Panel Strip 

Control-Grid 

W27 

Green 

G 3rd R-F Transformer 

#1 Grid-Leak Condenser 

it 

W28 

!! 

#2 Grid-Leak Condenser 

G Detector Socket 

n 

W29 

n 

F 2nd R-F Transformer 

F 1st R-F Transformer 

ft 

W30 

n 

F 3rd R-F Transformer 

— F Detector Socket 

T? 

W31 

T? 

G 1st A-F Socket 

#1 1st A-F Coupling Ccnd, 

!? 

W32 

!1 

#1 1st A-F Coupling Cond. 

#1 A-F Grid Resistor 

!t 

W33 

!! 

#2 A-F Grid Resistor 

#3 Condenser Bank 

ft 

W34 

!l 

#3 Condenser Bank 

— 9 Volt C Battery 

!t 

W35 

T! 

#3 Input Transformer 

G A-F Socket No.5 

If 

W36 

n 

#5 Input Transformer 

G A-F Socket No.6 

?! 

W37 

n 

#4 Input Transformer 

#2 Condenser Bank 

TT 

W38 

!? 

#2 Condenser Bank 

— 45 Volt C Battery 

f! 

W39 

n 

G 1st R-F Transformer 

#2 Gang-Condenser 

T! 

W40 

n 

G 2nd R-F Transformer 

#3 Gang-Condenser 

n 

W41 

n 

G 3rd R-F Transformer 

#4 Gang-Condenser 

T! 

W42 

Black 

#7 Condenser Bank 

-f C Battery 

I! 

W43 

I! 

#7 Condenser Bank 

—B Battery 

n 

W44 

Red 

#2 1st By-pass Condenser 

— F 1st R-F Socket 

Antenna 

W45 

Black 

"L. Ant.” Panel Strip 

#1 Antenna Condenser 

t? 

W46 

!! 

#2 Antenna Condenser 

”S. Ant.” Panel Strip 

ft 

W47 

n 

#1 Local-Distant Switch 

P 1st R-F Transformer 

n 

W48 

n 

F 1st R-F Transformer 

Gnd. Panel Strip 

fT 

W49 

f! 

1st R-F Transformer 

#2 Local-Distant Switch 
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WIRING CHART FOR BATTERY REC BlTOjContlnugd) 


WIRE 

CIRCUIT NUMBER 


Antenna 


Control- Grid W51 


Shield 


Plate 


WIRE 

COLOR 


Black 


FROM 

TERMINAL 


TO 

TERMINAL 


n S . Ant." Panel Strip #8 Volume Control 


run #6 Gang -Condenser 
1st R-F Control Grid- Clip 

2nd R-F Control Grid Clip #7 Gang-Condenser 

W51 Shield (braided wire) W52 Shield (braided wire) 


, / n « ) #1 Gang-Condenser 

W51 Shield t ' 

_ i 04-^4 n #1 Output Transformer 

#1 Speaker-Panel Strip “ * 


#2 Speaker-Panel Strip 
#3 Output Transformer 
#5 Output Transformer 
#4 Output Transformer 
#6 Condenser Bank 
#1 Input Transformer 
p Detector Socket 


#2 Output Transformer 
p a-F Socket No,5 


p a-F Socket No.6 


#6 Condenser Bank 
+ 180 Volt B Battery 
p 1st A-F Socket 


#1 3rd R-F Choke 


#2 3rd R-F COR. #» Moling 

,2 i_F Coupling Condenser #1 Detector Pl.t. Resists 


n Detector Pl.t. Resistor K Input Transformer 

#2 input Transformer #5 Condenser Ban* 

+ 135 Volt B Battery 
#5 Condenser Bank T 

#1 Detector By-Pass Cond. #1 3rd R_F Choke 

#2 Detector Plate Resistor #2 2nd R-F Choke 


#2 2nd R-F Choke 
+ 2nd R-F Transformer 
+ 3rd R-F Transformer 
p 1st R-F Socket 
p 2nd R-F Socket 


#2 1st R-F Choke 


#1 1st R-F Choke 


#1 2nd R-F Choke 
p 2nd R-F Transformer 
p 3rd R-F Transformer 
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WIRING CHART FOR 


BATTERY RECEIVER (Continued) 


CIRCUIT 

WIRE 

NUMBER 

WIRE 

COLOR 

Plate 

W75 

Red 

IT 

W76: 

n 

n 

W7 f 

tt 

tt 

W78 

tt 


FROM 

TERMINAL 

#1 1st R-F Choke 

#1 2nd R-F Choke 

#2 Detector By-Pass Cond. 

#2 2nd By-pass Condenser 


TO 

TERMINAL 

#1 1st By-pass Condenser 
#1 2nd By-pass Condenser 
#2 2nd By-pass Condenser 
#2 1st By-pass Condenser 


po ftPTT pat, SUGGESTIONS^ The 3-gang condenser ^should be ^^ll^e*^ of ro tor 

b ° a ^- prevent 6 the rotor plates from touching 

niates may he necessary m some case P noft DO sition, that is, when both 

the stator plates when in the ®*£reme zer^ With the plates in this relative 
■?ets of plates are completely out of A shor t circuit test can be 

poshionVe condenser ^"^/Xe ab oveCondition exists it can be corrected 

made with headphones and battery.lit n ou t" and then firmly grasp the 

as follows: Move the rotors about half way and with the other use 

assembly of either end condenser wipj no iddle rotor one or two 

screw driver handle to tap the etion This sudden shock is usually suf- 

nuick sharp blows in a downward direction, lhl slight amount neces- 

to shift the middle rotor around on the snain n 0 ut" position. 

make the two sets of P^^^^the set scrLs during the adjustment 
Tt mav or may not be necessary to loosen the set fQr a small shift of rotor. 

since in most condensers there is ™ filament of one 222 tube to be 

A shorted middle c °" dens ^" 0, Sat thffull 6 volts would be applied to the 

the series connection. 


^ -pr^cfng%^ 

g?S e recordsif is.suggested that terminal^ost^be^ttached^o o re 

of the board directly in back . grid terminal on the detector 

an insulated wire from one of these posts to th j d b mlnal ^ ^ same s0 cket, 
socket and a second wire from the ° tb ®?\ rece iver circuit. To reproduce 

or to any low potential or f^oundea par leads from any pick-up attachment to 
phonograph records simply attach the two lead:s^irc tuning dial to 100. 

the newly installed P os ^ s |__^? 0 ° br o a dcastreception always remember to dis- 
Before operating the recei Attachment leads. The pick-up lead to be removed 
^hfoAfaUac^to the post to which the grid is connected. 


ppptt.t.attoH. If the battery-operated Receiver ^has^a^tendency^toward^ 

lation this can be overcome y co the g 45 V olt tap as recommended. This change 
i£ P sSe2£grM v^tlge will, however, reduce the volume to some extent. 
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EXAMINATION - LESSON 33-A 


1 . 
2 • 

3. 

4. 

5. 

6 • 
7 « 
8 . 
9. 

10 . 


What are the advantages of a push-pull amplifier? 

(a) Has a battery-operated receiver any advantages over an a-c operated 
receiver? (b) Give reasons for your answer. 

(a) What batteries are required for this battery-operated receiver, and 
give their voltages? (b) What circuits do they supply? 

Name and give the function of each tube employed in this battery-operated 
receiver. 


State how many volts should be supplied to 
tubes: (a) 222 type, (b) 112-A type, (c) 


the filaments of the following 
171-A type. 


In what part of a receiver would you use trimming condensers? Why? 

How many volts would you apply to the plate of a UX-222 tube? 

Why are screen-grid type tubes preferable for radio-frequency amplifiers? 


How can the same 
222 type tubes 


storage battery be used to supply the filaments of 
and 112-A and 171-A type tubes in a receiver? 


two 


If this set tends to oscillate how would you correct this trouble? 





